During the process of the high strength steel welding ,the main factors, which influence the properties of the welded joint of steel, are the steel itself, the welding method ,the welding process and the welding filler material. This paper analyzes the welding joint of the weld metal zone, heat affected zone and the base metal zone, which in the three areas of high strength steel welding joint of hull existing key problems. It also discusses about improving weld plastic, toughness and strength control technology. And it introduced the computer simulation of welding zone distribution of temperature field and weld metal structure solidification process. We make good use of Thus, it effectively improve the quality of welding joint and its performance. The developing trend of high strength steel welding is to combine with computer simulation in the future.
INTRODUCTION
The modern hull high-strength steel is going to develop in the direction of high strength, high toughness and easy to weld. In the 13th national five-year plan, our government has put forward that we should next speed up the industry transformation, upgrading, and innovation of China's shipbuilding. And the production of the ship should make up more than 40% of the global share; the main goal of the 13th national five-year plan is that the proportion of the high-tech ship products should reach to more than 30% of the international market share. Hull high-strength steel welding technology is one of the important technologies in the shipbuilding industry. But China's hull high-strength steel welding manufacturing technology is clearly lagging behind the developed countries. The gap is large. Meanwhile, it's difficult for us to meet the domestic shipbuilding industry and participate in international competition needs. So how to ensure the comprehensive performance of the hull high strength steel after welding and the cost of welding have become a hot issue in hull high strength steel research. In this paper, it mainly analyzes the development trend of welding method, welding process and welding material, and the three areas about weld metal zone, heat affected zone ,and base metal zone . It also about the key problems of its existence and the developing trend.
INFLUENCE FACTOR

Welding Method
Under normal circumstances, the domestic hull high-strength steel welding methods are SMAW, SAW, FCW, GTAW, EGW, FCB, etc. At present, the domestic shipbuilding industry commonly used welding methods are manual welding, submerged arc welding and CO2 semiautomatic gas shielded welding, etc.. And the performance of welded joints is wildly affected by the impact of welding process, so we must consider its welding process. The domestic welding methods that commonly used in welding technology is maturing. But the overall level of domestic welding technology still needs to be improved.
The foreign hull high strength steel welding technology is far more advanced than the domestic welding technology. At present, South Korea's Pohang Iron and Steel Company, the new Japanese iron and steel companies have mastered the advanced welding technology of steel materials. Lee JH [1] used several welding methods to test high strength steel, including laser welding, tungsten inert gas welding and metal active gas welding. And the test results show that the weld organization. And the best mechanical properties are laser welding. Then, the most prestigious laser arc hybrid welding technology in the ship industry has been proposed, and has been in the factory for practical application, foreign scholars Atabaki MM [2] , using the welding technology for high-strength steel welding test, the results show that the organization of the weld And comprehensive mechanical properties are very good. It can be seen that the domestic welding technology and the gap between foreign countries, we must strengthen the welding method of research.
Welding Technology
The welding process generally involves the development of construction sequence, the choice of welding line energy, preheating temperature, post-weld heat and post-weld heat treatment. In the process, the most widely used preheating process, it can reduce the welding residual stress and reduce the heat of the heat affected zone organization, more effective to reduce the sensitivity of the weld hydrogen cracking cracks and so on. Xu Hong et al [3] on the Q890 / Q960 highstrength steel welding test, after standing for 48 hours after welding, the test results show that the surface before the preheat without cracks, by 100 ~ 150℃ preheating before welding The test plate did not find cracks. Therefore, the hull high-strength structural steel welding often have to pr-weld preheat to reduce the production of welding cracks.
Welding Filler
We need to emphasize the two points in the mechanical properties of the indicators need to emphasize two points. First, we should pay attention to the strength of welding filler, filling the strength of the metal and the base metal is related to the match. Compared with the base metal, the weld strength is higher than that of the base metal. The weld strength is equal to the base metal and the weld strength is lower than that of the base metal match. The experiments of Professor Zhang, Zhang Li [4] of Tianjin University shows that when the base material of the tensile strength slightly lower than the filling material, the results in the fracture test indicates the yield strength at this time is better. And in the actual production ,the close match is difficult, so the current hull welded joints are generally used highstrength match. For high-strength steel grades, high-strength matching materials are generally used, and the strength of the welded joints is high by using two thirds of the weld filler above the base metal material strength.
The second point is on the toughness of welded joints. Toughness is the ability of materials to absorb energy and plastic deformation before fracture. So the toughness also has a considerable impact on the safety of the hull. The change in temperature also affects the toughness of the material. The general temperature is reduced and the toughness is also reduced. The descending speed determines the toughness of the material, the slower the better, and vice versa. Therefore, the lower the detection temperature when the toughness quality of the welded material is checked, the higher the safety of the welded joint. There are many factors that affect toughness, such as fine grain strengthening and a small number of solid solution elements can also improve the toughness, as well as in addition to reduce the toughness of hull high strength steel and improve the hull high strength steel toughness transition temperature of the strengthening elements .
ORGANIZATION AREA Weld Metal Zone
The weld metal zone undergoes three stages of heating, solidification, and solid phase transformation, which are made by mixing and solidifying the weld filler and a portion of the molten parent metal during the welding. In the 1980s, Professor Dollby proposed the criteria for classification of metal welds in Universal Welds at the International Welding Conference. The shape of the welds of hull high strength steel was acicular ferrite, ferrite and eutectoid Body, and accompanied by a small amount of granular bainite, martensite with M/A components and so on. Chen et al. [5] . By analyzing the formation and metallurgical characteristics of M/A components, the main determinants of matrix structure in metal welding are obtained. The types of alloying elements and the rate of heat treatment temperature after welding are obtained. The overall trend is with the weld metal alloying degree increases, with the weld in the acicular ferrite content increased, while the side of the ferrite, the first eutectoid ferrite content is just the opposite. When the weld alloying increased to a certain extent, you can get all the acicular ferrite, and Tsinghua University Professor Chen Bo hydrogen [6] proposed weld metal acicular ferrite content reached 100%, but also By refinement of acicular ferrite to further improve the strength of the weld. However, if the weld alloying over a certain degree, it may produce bainite or martensite. In recent years, the hull high strength steel weld metal toughness research results are groundbreaking, the results show that acicular ferrite can improve the original weld metal low temperature impact toughness.
Heat-affected Zone
Welding heat affected zone refers to the weld metal on both sides of the weld under the action of thermal cycling and the performance of significant changes in the base metal area [7] . Due to the different thermal cycling effects in different parts of the heat affected zone, the grain size, organization and performance of the heat affected zone are different from those of the welds, which may make the heat affected zone become weak in the whole welded joint Area. Therefore, in order to solve the welding problem and improve the welding quality, it is very meaningful to study the change rule of the grain size, microstructure and properties of the heat affected zone under the welding heat cycle. At present, it has been shown that acicular ferrite structure can be obtained in the heat affected zone of hull high strength steel, and when the acicular ferrite in the heat affected zone reaches a certain content, the weld heat affected zone has good strength and toughness. Foreign scholars Sudarsanam, G. Miyannoto et al. [8] [9] increased the content of acicular ferrite by increasing the crystal nucleation site and maintaining the cooling rate of the weld metal. The results show that some nonmetallic inclusions and The fine austenite grains play a significant role in the formation of acicular ferrite. In short, in the hull high-strength steel welding process, different parts of its heat affected zone by the role of thermal cycling different effects, resulting in its grain size, organization and performance are also different.
Parent Zone
The original state of the base metal has a significant effect on the performance of the welded joint. Various factors are:
1) Chemical composition of base metal. Of all the chemical composition of steel, the maximum effect of plastic transition temperature on steel after welding is carbon. Studies have shown that: each increase in carbon content of 0.1, the transition temperature of about 31℃. Manganese and nickel are favorable ingredients to maintain a low plastic transition temperature; and silicon is detrimental and it increases the ductile-brittle transition temperature.
2)Deoxygenation. Under the welding conditions, the steel is subjected to normalizing before welding, fully deoxidized steel, and its plastic transition temperature is lower than that of semi-killed steel.
3)Thermal process and machining process. The hot process and the machining process of the steel also have a significant effect on the plastic transition temperature of the welded steel after welding. The high strength steel, which is subjected to normalizing or modulating before welding, has been improved compared to the notched toughness of the weld before and after welding.
COMPUTER SIMULATION
Computer simulation is a technical means including multiple processes such as simulated welding heat process, welding metallurgy process and welding joint solidification process. Welding is a complex process involving heat transfer, metallurgy and mechanics. Once the computer simulation is performed during the welding process, the best design, process and welding parameters in the welding process can be determined by computer simulation software. In addition, computer simulations are also used to analyze welding structures and to test the strength and performance of welded joints. In this paper, the temperature field distribution of the simulated welding area and the solidification process of the weld metal are simulated.
In recent years, with the development of computer technology and finite element method, the computer simulation method has been put forward at the end of the 20th century. The study of three-dimensional numerical simulation of welding has also become a preface to welding field, which has made a qualitative leap in the development of welding technology [10] . Welding heat process, welding metallurgy process, welding joint solidification process is the premise of accurate measurement of welding temperature field. The welding temperature field is calculated using the finite element method in the 1970s. The possibility of studying the welding temperature field by the finite element method in 1975 was confirmed by Poley and Hibbert of Canada. Based on the finite element method, the temperature field of the welding process is analyzed by ANSYS computer software, which can be divided into steady state thermal analysis and transient thermal analysis.
With the increasing development of welding technology, people require increasingly high welding performance, especially for hull high strength steel requirements. Its performance directly affects the safety of the hull, and welds on the welding performance plays a vital role . In recent years, domestic and foreign scholars Zhang Lin et al [11] Gandin CA et al [12] using cellular automata method to simulate the alloy solidification process; Yan Weidong, Rappaz M. et al [13] [14] using solidification temperature field simulation and grain The results show that the simulation process of the actual solidification process of the alloy is similar to that of the alloy, which proves that the simulation can approximate the grain structure solidification process. The results show that the solidification process of the alloy is similar to that of the solidification process. However, the simulation of the solidification process of the weld metal is not yet ripe. Based on the requirements of development, in order to study the solidification process of weld metal structure more deeply, a cellular automata model of weld metal structure solidification was established. It is an inevitable trend to improve the welding performance by using the computer simulation to study the solidification process of the weld.
CONCLUSIONS
As the hull high-strength steel welded parts of the sea by the continued corrosion and impact, which requires the hull high-strength steel has a higher overall performance of the welding heat affected zone, the traditional welding technology is difficult to meet the requirements of welding HAZ toughness. The weld heat affected zone as an integral part of the entire welded joint is an important component in evaluating the quality of the welded joint. Welding heat affected area still cannot meet the requirements of high strength steel, and its comprehensive performance has been unable to meet the requirements of welding at this stage. Due to the large size and complexity of the hull, the actual operation of the hull high strength steel welding has brought difficulties. In the process of seeking high-quality welded joints not only time-consuming and labor is also a lot of waste of resources. In order to improve the hull construction speed and reduce the hull construction cost, a computer simulation of the temperature field distribution and the solidification process of the weld metal structure was proposed.
However, China's welding simulation level is limited, which is less than the international level. And it cannot meet China's welding needs. In the future, China will be able to have a higher breakthrough in the computer simulation of the temperature field distribution and the weld solidification process. The use of computer simulation technology to optimize the hull high strength steel welding is the future developing trend.
